Distal biceps tendon rupture accounts for only 3% -10% of all biceps tendon injuries. The majority of distal biceps tendon injuries are from complete rupture. It is especially rare to diagnose partial rupture of the distal biceps tendon. Our case profiles a chronic partial tear of the distal biceps tendon in a pediatric patient.
Introduction
Injury with tear of the distal biceps tendon is rare, accounting for only 3% -10% of all biceps tendon injuries, and has an incidence of 1.2 per 100,000 patients per year [1] - [10] . Tears of the distal biceps brachii tendon are less common than tears of the proximal biceps brachii tendon [7] [11] . They occur most frequently in the older adult population aged 40 -60 years and are more common in men [5] [6] [8]- [12] . Complete tears are relatively common in men and usually traumatic in origin, whereas partial tears of distal biceps tendon are more common in women and usually have an insidious onset [4] [10] [11] . The result for gender disparity in the frequency of distal biceps tendon tear remains unclear [10] . There are no documented cases of distal biceps tendon injuries in pediatric population.
The diagnosis of biceps injury is most commonly made clinically when physical examination following an elbow injury shows swelling and tenderness in the antecubital fossa, supination weakness with elbow flexion, grip strength deficit and biceps tendon defect distally [1] . Imaging is not generally required for diagnosis but may help to clarify atypical presentations and differentiate between partial ruptures and other antecubital fossa pathologies [1] [2] [13] [14] .
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Case Report
A 13-year-old left hand dominant male initially presented for evaluation of 2 days history of anterior elbow pain and limited movements of the left elbow. Physical examination of the left elbow was normal. Patient did not recall any history of trauma. The left elbow radiographs revealed probable elevation of the fat plane anterior to the proximal radius, raising suspicion for an occult fracture of the proximal radius. Short-term follow up radiographs of the elbow were recommended. However, since the physical examination was normal, the physician diagnosed it to be muscular pain, treated him with NSAIDs with instructions to consult an orthopedic surgeon if symptoms worsened. 10 months later the patient presented to the hospital with history of progressive left anterior elbow pain and gradual decrease in elbow movements for last 2 months. The pain was worse with activity and improved with rest. Examination revealed deformity of the left proximal forearm with a palpable mass at the bicipital tuberosity associated with limitation of supination. The patient was not able to pronate or reach neutral position of the elbow. Full elbow extension was possible. Radial pulse was normal distally. There was full range of movements in the left hand. Elbow radiographs at this time demonstrated a deformity of the proximal radius with circumferential consolidated periosteal reaction in the proximal radius centered at the radial tuberosity consistent with a chronic healing fracture of the radial tuberosity (Figure 1) . Because of a palpable mass in the anterior proximal forearm, a contrast-enhanced MRI and CT of the elbow was performed to evaluate for soft tissue and bone abnormalities.
The MRI showed thickening of the distal biceps tendon adjacent to its insertion on the radial tuberosity with intermediate signal on T1W and hyperintense signal on T2W images (Figure 2 CT also confirmed the cortical thickening in the region of radial tuberosity extending into the proximal shaft of radius (Figure 3(b) ). There was no evidence of endosteal scalloping to suggest a lytic bony lesion. A diagnosis of biceps partial tear with stress related changes in the radius and bicipital bursa was made. The patient was managed non-operatively with anti-inflammatory medication. His elbow pain subsided and he regained elbow motion with physical therapy after 4 months and the physician deferred follow up radiograph.
Discussion
The biceps brachii muscle originates at the scapula with its long head from the supraglenoid tubercle and with its short head from the corocoid process of scapula. The muscle bellies of the long and short heads unite as they descend on the anterior aspect of upper arm and separate proximal to the level of elbow joint to form incompletely united muscle bellies with their respective tendons. The deep tendinous fibers of both heads form the main tendon of distal biceps, which enters the lateral aspect of the cubital fossa to attach at the radial tuberosity [7] . The two independent muscle bellies with a bifurcated distal biceps tendon probably allows functional independence and isolated rupture of each portion [15] . The biceps tendon is normally separated from the anterior portion of the radial tuberosity by a bursa [12] . There are three vascular zones within the distal biceps brachii tendon. The proximal zone 1 is supplied by the brachial artery, zone 2 is approximately 2 cm proximal to insertion and represents a relatively hypovascular zone and distal zone 3 is supplied by the posterior recurrent artery [16] . Seiler et al proposed that the mechanical impingement of the muscle during rotation and the relatively hypovascular zone 2 may contribute to distal biceps tendon tears [11] [16] .
The mechanism of injury to the distal biceps brachii tendon in majority of the patients is chronic degenerative changes in the tendon that disrupt the normal architecture of the tendon and makes it more vulnerable to rupture when sudden flexion of elbow or sudden eccentric contraction of the biceps brachii muscle is applied against resistance [1] [4]- [6] [11] . In light of these predisposing factors for a distal biceps tendon injury, it is exceedingly rare to see distal biceps tendon injury in the young population. Partial tears of distal biceps tendon may be traumatic or attritional and usually involve only one of the components of biceps tendon (short head or long head) [4] - [6] . Our patient did not recall any history of trauma.
Partial tears of the distal biceps tendon are not dramatic in presentation and generally present with anterior elbow pain which was the presentation in our patient [17] . Partial tears involving the long head of biceps tendon usually presents with a typical Popeye sign which is a soft tissue lump over the anterior aspect of the middle third of arm, suggesting retraction of belly of biceps which was not seen in our patient [4] . Sometimes the symptoms of partial biceps tendon tear may even mimic or co-exist with conditions like bicipital tendinosis, leading to missed or delay in the diagnosis of chronic distal biceps tendon tear [17] .
The study by Festa et al. showed MRI to have a sensitivity of 59.1%, specificity and positive predictive value of 100% in diagnosing partial tears of distal biceps tendon [17] . Another study by Fitzgerald et al showed that axial MRimages were more valuable in pre-operative grading of distal biceps tendon injury and that there was 100% agreement between MRI and surgical findings [18] . MRI appearance of partial tears include intratendinous high signal intensity on T2-weighted images, bicipito-radial bursitis, fluid within the biceps tendon sheath, thinning or thickening of the tendon and increased bone marrow edema at the tendon insertion site [5] [14] [17] . Presence of increased intratendinous signal intensity on T2-weighted images can also be seen in biceps tendinopathy but without the bone marrow changes and bicipital bursitis. In addition, partial distal biceps tendon tears and tendinopathy may both present with increased T2 signal intensity without intratendinous fluid as seen in our patient [17] . Initially the referring physician managed the patient for muscular pain. If an MRI had been obtained at the time of initial presentation, presence of bone marrow edema in the proximal radius could have helped differentiate a partial tear of the distal biceps tendon frombiceps tendinopathy. Rarely, partial rupture of distal biceps tendon can present as a pseudo-tumor due to a slowly progressive, localized proliferative synovitic process following injury [5] . Our patient presented with a palpable mass in the region of the radial tuberosity which could have been due to radial tuberosity hypertrophy and associated bicipital bursitis with synovitis. Given the rarity of distal biceps tendon rupture, particularly in the pediatric population, there was clinical concern in our patient for malignancy of the proximal radius which was effectively ruled out by CT and MRI.
Plain radiographs if obtained in patients with distal biceps tendon injury rarely show an avulsion of the radial tuberosity [9] . It is likely that our patient may have had a partial tear of the biceps tendon at the time of initial presentation that caused chronic stress on the radial tuberosity leading to hypertrophy of the radial tuberosity with bone marrow edema and bicipital synovitis. The other possibility is ongoing stress to the proximal radius from a healing missed radial tuberosity avulsion fracture leading to hypertrophy of the radial tuberosity, bone marrow edema and periosteal reaction. Hypertrophy of the radial tuberosity is known to cause impingement of the distal biceps tendon, particularly in a full forearm pronation, leading to tendinopathy or low grade partial distal biceps tears [1] [17] .
Partial tears of the distal biceps brachii tendon and biceps tendinopathy are usually managed with conservative measures like rest and physiotherapy. Patients who do not improve with non-operative measures are treated with surgery which may include either debridement or completion of the tear with tendon reinsertion [5] [13].
Conclusion
In summary, injury of the distal biceps brachii tendon should be considered in a pediatric patient complaining of anterior elbow pain with limited elbow mobility and normal elbow radiographs. MRI can characterize biceps tendinosis and partial tears and help in timely and appropriate clinical management avoiding subsequent radial deformity and bicipital synovitis.
